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(54) Electronic device for managing removable storage medium, method and storage medium 
therefor 



(57) A controlling device, after acquiring a file list, 
media management information (media generation con- 
trol) and contents management information (contents 
generation count) of a removable storage medium con- 
nected to a controlled device, transmits a command 
(ERASE, WRITE etc.) containing the media manage- 
ment information and the contents management infor- 
mation to the controlled device. The controlled device 



compares the media management information held by 
the controlled device with the media management infor- 
mation contained in the control information, and exe- 
cutes a process according to the command if both media 
management information mutually coincide but rejects 
the command if both media management information do 
not coincide. Thus the controlled device is rendered ca- 
pable of managing the removable storage medium in a 
simple manner and without error. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an electronic 
device, connected to another electric device, for man- 
aging a removable storage medium, and a method and 
a storage medium therefor. 

Related Background Art 

[0002] The networking of imaging devices such as the 
digital camera or digital camcorder has recently pro- 
gressed and there is being developed an environment 
capable of connecting such devices with the personal 
computer or peripheral devices thereof at home. 
[0003] Many of such imaging devices are provided 
with a removable storage medium (also called remova- 
ble medium), and stores various digital information (still 
image data, moving image data, audio data, text data 
etc.) in such removable medium by converting such in- 
formation into a file of predetermined format. 
[0004] For making access from an imaging device 
(first imaging device) connected to a network to a re- 
movable storage medium connected to another imaging 
device (second imaging device), there can be conceived 
following two methods. The first method consists of 
manually moving the desired storage medium from the 
second imaging device to the first imaging device by the 
user and making direct access by the first imaging de- 
vice to the storage medium. The second method con- 
sists of making access by the first imaging device to the 
desired storage medium without moving the removable 
storage medium from the second imaging device to the 
first imaging device (namely while the storage medium 
is connected to the second imaging device). 
[0005] In order to exploit the first method, however, 
each imaging device has to be provided with a structure 
capable of directly connecting with the storage medium 
desired by the user. Particularly in case the storage me- 
dia of plural kinds are desired by the user, each imaging 
device has to be capable accommodating all such stor- 
age media. Such requirement however results in a 
drawback of hindering the compactization , simplification 
and cost reduction of the imaging device. There is also 
encountered a drawback that a new kind of storage me- 
dium cannot be coped with. 

[0006] On the other hand, in order to exploit the sec- 
ond method, the first imaging device has to be provided 
with a procedure for judging a replacement of the stor- 
age medium connected to the second imaging device 
or a change in the content of such storage medium. If 
without such procedure, there cannot be avoided erro- 
neous operations such as deletion of a file not intended 
by the user, addition of a file to a storage medium not 
intended by the user, or deletion of a file from a storage 



medium not intended by the user. 
[0007] A concern of the present invention is to solve 
the above-described drawbacks. 
[0008] Another concern of the present invention is to 
5 provide a device capable of managing a removable stor- 
age medium connected to another device in a simple 
manner and without error, and a method and a storage 
medium therefor. 

[0009] According to a preferred embodiment of the 
10 present invention, there is provided an electronic device 
capable of managing a removable storage medium, 
comprising: 



a) a media management unit for managing media 
management information to be updated, based on 
a connection of the removable storage medium; and 

b) a control unit for executing control information, 
based on the media management information, and 
media management information contained in the 
control information from an external device. 



20 



[001 0] According to the present invention, there is al- 
so provided a method for managing a removable stor- 
age medium, for an electronic device, the method com- 
25 prising: 

a) a media management step of managing media 
management information to be updated, based on 
the connection of the removable storage medium; 

30 and 

b) a control step of executing control information, 
based on the media management information, and 
media management information contained in the 
control information from an external device. 

35 

[0011] According to the present invention, there is al- 
so provided a computer readable memory medium stor- 
ing a program for executing a method of managing a 
removable storage medium for an electronic device, the 
40 method comprising: 

a) a media management step of managing media 
management information to be updated, based on 
the connection of the removable storage medium; 

45 and 

b) a control step of executing control information, 
based on the media management information, and 
media management information contained in the 
control information from an external device. 

50 

[0012] Still other features of the present invention, 
and the advantages thereof, will become fully apparent 
from the following detailed description of the embodi- 
ments. 

55 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] 

Fig. 1 is a view showing a storage medium manage- s 
ment system embodying the present invention; 
Fig. 2 is a block diagram showing the configuration 
realizing the function of a controlled device and a 
controlling device embodying the present invention; 
Fig. 3 is a view showing an example of update con- 10 
dition and update content of two counters provided 
in the controlled device; 

Fig. 4 is a view showing the data format of QUERY 
FILE LIST command and QUERY FILE LIST re- 
sponse in an embodiment of the present invention; is 
Fig. 5 is a view showing the data format of directory 
entry information; 

Fig. 6 is a view showing the content of attribute in- 
formation of a file; 

Fig. 7 is a view showing an example of the file sys- 20 
tern of a storage medium connected to the control- 
led device; 

Fig. 8 is a view showing an example of data stored 

in the QUERY FILE LIST command; 

Fig. 9 is a view showing an example of the file sys- 25 

tern transferred from the controlled device; 

Fig. 1 0 is a view showing the data format of ERASE 

command and ERASE response in an embodiment 

of the present invention; 

Fig. 1 1 is a view showing the data format of WRITE 30 
command and WRITE response in an embodiment 
of the present invention; and 
Fig. 1 2 is a flow chart showing the control sequence 
of a file management unit provided in the controlled 
device in an embodiment of the present invention. 35 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0014] The preferred embodiments of the present in- 40 
vention will now be described in detail hereinafter with 
reference to the accompanying drawings. 
[001 5] Fig. 1 is a view showing an example of the stor- 
age medium management system of an embodiment of 
the present invention. 45 
[0016] Referring to Fig. 1 , a digital camera 101 is ca- 
pable of detachably mounting removable storage media 
A and B. A digital video recorder (DVR) 102 is capable 
of mounting removable storage media C and D. A cam- 
era-integrated digital video recorder (camera-integrated so 
DVR) 1 03 is capable of mounting removable storage 
media E and F. A printer 104 is capable of mounting a 
removable storage medium G. A digital television re- 
ceiver (DTV) 105 is capable of mounting a removable 
storage medium H. A personal computer (PC) 1 06 is ca- 55 
pable of mounting removable storage media I and J. 
[0017] Among these storage media, those A, B, C, E, 
G and I can be composed of floppy disks or semicon- 



4 

ductor memories of various standards, such as the PC 
card standard, compact flush standard, smart media 
standard, multi media card standard etc. Also the stor- 
age media E, F, H and J are composed of large-capacity 
disk media capable of writing and reading. Such large- 
capacity disk medium can be, for example, an optical 
disk such as CD-ROM or DVD disk, a magnetic disk or 
a magnetooptical disk. 

[0018] The electronic devices 101 to 106 are mutually 
connected through a digital interface 110 based on the 
IEEE 1394 standard and its expansions, for example 
IEEEP1394.a constituting a revision of the IEEE 1394 
standard (hereinafter called 1394 interface). The 1394 
interface 110 enables connection with high freedom and 
has two different data transfer modes (isochronous and 
asynchronous). 

[0019] Each of the electronic devices 101 to 106 is 
provided with a media management unit 1 1 1 for manag- 
ing one or more removable storage media A to J con- 
nected to the self device and other devices. The media 
management units 111 mutually communicate various 
commands and responses thereto through the 1394 in- 
terfaces 111 thereby informing the information on the 
storage medium managed by the self unit to other media 
management units 111 and remote controlling the stor- 
age media managed by other media management units 
111. More specifically, the media management unit 111 
performs the processes of (1 ) informing the status of the 
storage medium of the self device to other devices, (2) 
inquiring the status of the storage medium of another 
device, and (3) updating the content of the storage me- 
dian of another device. 

[0020] In the present embodiment, a device making 
access to one of the removable storage media connect- 
ed to other devices arid remote controlling such remov- 
able storage medium is defined as "controlling device". 
Also a device having the storage medium to be control- 
led by the controlling device is defined as "controlled de- 
vice". Each of the electronic devices 101 to 106 shown 
in Fig. 1 can become the controlled device or the con- 
trolling device. 

[0021] Now there will be explained, with reference to 
Fig. 2, the configuration of the media management unit 
1 1 1 provided in the controlling device and that of the me- 
dia management unit 111 provided in the controlled de- 
vice of the present embodiment. The file management 
unit 111 in each of the electronic devices 101 to 106 
shown in Fig. 1 is provided with the functions of both the 
controlled device and the controlling device. 
[0022] At first there will be explained the configuration 
of the media management unit 1 1 1 in the controlled de- 
vice. 

[0023] A first removable storage medium 201 corre- 
sponds to the storage medium A, C, E, G, H or I in Fig. 
1 . A media management unit 202 is provided with a me- 
dia generation count register corresponding to the stor- 
age medium 201 , and manages, utilizing the media gen- 
eration count register, a media generation count which 
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is the media management information for the storage 
medium 201. A contents management unit 203 is pro- 
vided with a contents generation count register corre- 
sponding to the storage medium 201 , and manages, uti- 
lizing the contents generation count register, a contents 
generation count which is the contents management in- 
formation of the storage medium 201 . 
[0024] A file system management unit 204 reads, 
holds and manages directory structure, directory entry 
information of each directory and directory entry infor- 
mation of each file of the storage medium 201 at the 
connection thereof. A media driver 205 corresponding 
to the storage medium 201 serves to detect the connec- 
tion thereof, to read the data stored therein and to write 
data therein. 

[0025] A second removable storage medium 206 cor- 
responds to the storage medium B, D, F or J in Fig. 1. 
A media management unit 207 is provided with a media 
generation count register corresponding to the storage 
medium 206, and manages, utilizing the media genera- 
tion count register, a media generation count which is 
the media management information for the storage me- 
dium 206. A contents management unit 208 is provided 
with a contents generation count register corresponding 
to the storage medium 206, and manages, utilizing the 
contents generation count register, a contents genera- 
tion count which is the contents management informa- 
tion of the storage medium 201 . 
[0026] A file system management unit 209 reads, 
holds and manages directory structure, directory entry 
information of each directory and directory entry infor- 
mation of each file of the storage medium 206 at the 
connection thereof. A media driver 210 corresponding 
to the storage medium 206 serves to detect the connec- 
tion thereof, to read the data stored therein and to write 
data therein. A control unit 211 controls the function of 
the entire media management unit 111 according to 
commands and corresponding responses to be ex- 
plained later. 

[0027] In the following there will be explained the con- 
figuration of the media management unit 111 provided 
in the controlling device. 

[0028] A media management unit 221 is provided with 
a media generation count register corresponding to the 
storage medium 201 , and holds and manages the media 
generation count of the storage medium 201 in the me- 
dia generation count register. A contents management 
unit 222 is provided with a contents generation count 
register corresponding to the storage medium 201 , and 
holds and manages the contents generation count of the 
storage medium 201 in the contents generation count 
register. A file system management unit 223 holds and 
manages directory entry information of the storage me- 
dium 201 , obtained as a result of query to the controlled 
device. 

[0029] A media management unit 224 is provided with 
a media generation count register corresponding to the 
storage medium 206, and holds and manages the media 



generation count of the storage medium 206 in the me- 
dia generation count register. A contents management 
unit 225 is provided with a contents generation count 
register corresponding to the storage medium 206, and 

5 holds and man ages the contents generation count of the 
storage medium 206 in the contents generation count 
register. A file system management unit 226 holds and 
manages directory entry information of the storage me- 
dium 206, obtained as a result of query to the controlled 

10 device. 

[0030] A control unit 227 controls the function of the 
entire media management unit 111 according to com- 
mands and corresponding responses to be explained 
later. A display unit 228 informs the user of the result of 

15 processing of the media management unit 111 . 

[0031] Now reference is made to Fig. 3 for explaining 
an update condition for the media generation count 
managed by the media management units 202, 207 and 
an update condition for the contents management count 

20 managed by the contents management units 203, 208. 
[0032] Referring to Fig. 3, "media removal" 303 indi- 
cates detachment of the storage medium 201 (or 206) 
from the controlled device. Also, "media insertion" 304 
indicates connection of the storage medium 201 (or 206) 

25 to the controlled device or replacement of the storage 
medium 201 (or 206) with another medium. Also "file 
deletion/writing" 305 indicates deletion of a file recorded 
on the storage medium 201 (or 206) or addition or over- 
writing of a new file on the storage medium 201 (or 206). 

30 [0033] As shown in Fig. 3, the media generation count 
is updated when the storage media 201 (or 206) is con- 
nected to the controlled device or is replaced by another 
storage medium. On the other hand, the contents gen- 
eration count is generated when the storage medium 

35 201 (or 206) is connected to the controlled device, is 
replaced by another storage medium, is detached from 
the controlled device, is subjected to deletion of a file 
recorded in the storage medium, or is subjected to ad- 
dition or overwriting of a new file therein. 

40 [0034] Consequently, in case the storage medium 

201 (or 206) is detached from the controlled device, the 
media management unit 202 (or 207) does not update 
the media generation count, but the contents manage- 
ment unit 203 (or 208) updates the contents generation 

45 count. 

[0035] Also in case the storage medium 201 (or 206) 
is connected to the controlled device or is replaced by 
another storage medium, the media management unit 

202 (or 207) updates the media generation count and 
50 the contents management unit 203 (or 208) updates the 

contents generation count. 

[0036] Also in case a file recorded in the storage me- 
dium 201 (or 206) is deleted or a new file is added or 
overwritten in the storage medium 201 (or 206), the me- 
55 dia management unit 202 (or 207) does not update the 
media generation count but the contents management 
unit 203 (or 208) updates the contents generation count. 
[0037] The control unit 227 of the controlling device 
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can recognize, based on the media generation count 
managed by the media management unit 202 (or 207), 
whether the storage medium 201 (or 206) is connected 
to the controlled device and whether it is replaced by 
another storage medium. The control unit 227 of the 
controlling device can also recognize, based on the con- 
tents generation count managed by the contents man- 
agement unit 203 (or 208), whether the recorded con- 
tent of the storage medium 201 (or 206) has been 
changed. 

[0038] The media generation count and the contents 
generation count are initialized for example to "0 M when 
the power supply of the controlled device is turned on, 
and are upcounted by one at each update. The contents 
generation count is initialized to "0" when the storage 
medium 201 (or 206) is detached from the controlled de- 
vice. The media generation count and the contents gen- 
eration count are not initialized to "0" when a bus reset- 
ting is activated but retain the bus resetting prior to the 
bus resetting. The bus resetting is an essential function 
of the 1 394 interface, and is activated when a connected 
device is detached, when a new device is connected or 
when the main power supply of a connected device is 
turned on or off. In the bus resetting, there are executed 
a bus initializing process (process for initializing the to- 
pology information), a tree recognition process (process 
for automatically recognizing the topology) and a self 
recognition process (process for automatically setting a 
node ID for identifying each device). 
[0039] In the foil owing the re will beexplained, with ref- 
erence to Figs. 4,. 10 and 11, commands transmitted 
from the controlling device to the controlled device and 
responses to such commands. In the present embodi- 
ment, the commands and responses are transmitted 
and received utilizing the function control protocol based 
on the IEC61883 standard. 

[0040] At first there will be explained a QUERY FILE 
LIST command and a QUERY FILE LIST response with 
reference to Fig. 4. 

[0041] In Fig. 4, "command format" 401 indicates the 
data format of a "QUERY FILE LIST command" which 
is one of the commands transmitted from the controlling 
device to the controlled device, and "response format" 
402 indicates the data format of a "QUERY FILE LIST 
response" which is the response to the aforementioned 
QUERY FILE LIST command. The QUERY FILE LIST 
command is used for request a file list of the removable 
storage medium connected to the controlled device. The 
file list means a list consisting of directory entry informa- 
tion of directories and files present between predeter- 
mined directories. 

[0042] In the QUERY FILE LIST command 401, an 
opcode field contains an opcode indicating a QUERY 
FILE LIST command, and, in the operand field, various 
parameter information required for the QUERY FILE 
LIST command. 

[0043] Also in the QUERY FILE LIST command 401 , 
a physical volume number field (operand [1]) contains 



a physical volume number, which is information for des- 
ignating a storage medium among physically different 
two or more storage media. In case the controlled device 
is connectable to physically different two or more stor- 

5 age media, the controlling device designates a specified 
storage medium, utilizing the physical volume number. 
[0044] Also in the QUERY FILE LIST command 401 , 
a logical volume number field (operand [2]) contains a 
logical volume number, which is information for desig- 

10 nating a storage area among logically different two or 
more storage areas. In case the storage medium des- 
ignated by the physical volume number is logically di- 
vided, the controlling device designates a specified stor- 
age area, utilizing the logical volume number. 

15 [0045] Also in the QUERY FILE LIST command 401 , 
an extension type field (operands [10] to [12]) contains 
an extension type, which is information for designating 
an extender of a file (for example information indicating 
"JPG" in case of requesting a file list of JPEG files). The 

20 controlling device can acquire afile list of the files having 
a specified extender, by setting an extension type indi- 
cating a predetermined extender in the extension type 
field. 

[0046] Also in the QUERY FILE LIST command 401 , 

25 a depth field (operand [13]) contains a depth, which is 
information for designating a level of the file list to be 
requested. The controlling device can acquire afield be- 
tween arbitrary directories by setting a predetermined 
value in the depth field. 

30 [0047] Also in the QUERY FILE LIST command 401, 
a start path field (operands [14] and thereafter) contains 
a start path, which is information for designating the di- 
rectory of which file list is to be acquired. 
[0048] In the QUERY FILE LIST response 402, an op- 

35 code field contains a value same as that of the opcode 
field of the QUERY FILE LIST command 401 . An oper- 
and field contains various parameter information corre- 
sponding to the QUERY FILE LIST command 401. In 
the QUERY FILE LIST response 402, a symbol "<-" In- 

40 dicates that there is stored a value same as that of the 
QUERY FILE LIST command. 
[0049] Also in the QUERY FILE LIST response 402, 
an operand [0] field contains a result code, indicating 
the result of execution for the received QUERY FILE 

45 LIST command 401. 

[0050] Also in the QUERY FILE LIST response 402, 
a current media generation count field (operand [1] to 
operand [2]) contains the latest media generation count 
managed by the media management unit 202 (or 207) 

so of the controlled device. 

[0051] Also in the QUERY FILE LIST response 402, 
a current contents generation count field (operand [3] to 
operand [4]) contains the latest contents generation 
count managed by the contents management unit 203 

55 (or 208) of the controlled device. 

[0052] In the following there will be explained an 
ERASE command and an ERASE response with refer- 
ence to Fig. 10. 
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[0053] Referring to Fig. 1 0, a "command formaf 1 001 
indicates the data format of an "ERASE command" 
which is one of the commands transmitted from the con- 
trolling device to the controlled device, and a "response 
format" 1002 indicates the data format of an "ERASE 
response" corresponding to the aforementioned 
ERASE command. The ERASE command is used for 
erasing a file recorded in one of the removable storage 
media connected to the controlled device. 
[0054] In the ERASE command 1001, an opcode field 
contains an opcode indicating an ERASE command. Al- 
so an operand field contains various parameter informa- 
tion required for the ERASE command. 
[0055] Also in the ERASE command 1001, a physical 
volume number field (operand [3]) contains the afore- 
mentioned physical volume number. Also a logical vol- 
ume number field (operand [4]) contains the aforemen- 
tioned logical volume number. The controlling device 
designates, as the object of access, a specified storage 
medium among the physically or logically different plural 
storage media, based on these two fields. 
[0056] Also in the ERASE command 1001, a media 
generation count field (operand [5] to operand [6]) con- 
tains the media generation count managed by the media 
management unit 221 (or 224). This media generation 
count is obtained in the current media generation count 
field of the aforementioned QUERY FILE LIST response 
402. 

[0057] Also in the ERASE command 1001 , a contents 
generation count field (operand [7] to operand [8]) con- 
tains the contents generation count managed by the 
contents management unit 222 (or 225). This contents 
generation count is obtained in the current contents gen- 
eration count field of the aforementioned QUERY FILE 
LIST response 402. 

[0058] Also in the ERASE command 1001 , a file ID 
field (operand [9] and thereafter) contains a file ID, which 
is information for specifying the file to be deleted (more 
specifically, the name of the file to be deleted and a path 
for specifying the position thereof). 
[0059] In the ERASE response 1 002, an opcode field 
contains a value same as that of the opcode field of the 
ERASE command 1 001 . An operand field contains var- 
ious parameter information corresponding to the 
ERASE command 1001. In the ERASE response 402, 
a symbol indicates that there is stored a value same 
as that of the ERASE command 1001 . 
[0060) Also in the ERASE response 1 002, an operand 
[0] field contains a result code, indicating the result of 
execution for the received ERASE command 1001. 
[0061] Also in the ERASE response 1002, a current 
media generation count field (operand [5] to operand [6] 
contains the latest media generation count managed by 
the media management unit 202 (or 207) of the control- 
led device. In this current media generation count field, 
there is set the media generation count updated accord- 
ing to the result of execution of the ERASE command 
1001. 



[0062] Also in the ERASE response 1002, a current 
contents generation count field (operand [7] to operand 
[8]) contains the latest contents generation count man- 
aged by the contents management unit 203 (or 208) of 
5 the controlled device. In this current contents generation 
count field, there is set the contents generation count 
updated according to the result of execution of the 
ERASE command 1001. 

[0063] In the following there will be explained a 
10 WRITE command and a WRITE response with refer- 
ence to Fig. 11. 

[0064] Referring to Fig. 1 1 , a "command format" 1 1 01 
indicates the data format of a "WRITE command" which 
is one of the commands transmitted from the controlling 

15 device to the controlled device, and a "response format" 
1102 indicates the data format of a "WRITE response" 
corresponding to the aforementioned WRITE com- 
mand. The WRITE command is used for writing a new 
file recorded in one of the removable storage media con- 

20 nected to the controlled device. 

[0065] In the WRITE command 1101 , an opcode field 
contains an opcode indicating a WRITE command. Also 
an operand field contains various parameter information 
required for the WRITE command. 

25 [0066] Also in the WRITE command 1 1 01 , a destina- 
tion field (operand [3] to operand [4]) contains a desti- 
nation plug, which is information for designating one of 
logical input/output plugs (also called terminals) set be- 
tween the controlled device and the controlling device. 

30 The controlled device receives the file transmitted from 
the controlling device through the logical input/output 
plug, and stores it in the storage medium designated by 
the WRITE command. The input/output plugs are man- 
aged by the 1394 interface 110. 

35 [0067] Also in the WRITE command 11.01 , a file size 
field (operand [5] to operand [8]) contains a file size, 
which is information for designating the data size of the 
file to be newly recorded. The controlled device discrim- 
inates, based on the file size information, whether the 

40 file requested by the WRITE command can be stored or 
not. 

[0068) Also in the WRITE command 1101, a media 
generation count field (operand [9] to operand [1 0]) con- 
tains the aforementioned media generation count. Also 

45 a contents generation count field (operand [11] to oper- 
and [12]) contained the aforementioned contents gen- 
eration count, the controlled device compares the media 
generation count with that managed by the controlling 
device, and executes or not additional recording of the 

50 file respectively if they mutually coincide or not. 

[0069] Also in the WRITE command 1101 , a physical 
volume number field (operand [13]) contains the afore- 
mentioned physical volume number. Also a logical vol- 
ume number field (operand [14]) stores the aforemen- 

55 tioned logical volume number. The controlling device 
designates, as the object of access, a specified storage 
medium among the physically or logically different plural 
storage media, based on theses two fields. 
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[0070] Also in the WRITE command 1101, a file ID 
field (operand [15] and thereafter) contains the afore- 
mentioned file ID. Based on the file ID, the controlled 
device recognizes the file name of the file to be newly 
added and the directory in which the file is to be stored. 
[0071) In the WRITE response 1102, an opcode field 
contains a value same as that in the opcode field of the 
WRITE command 1101. Also an operand field of the 
WRITE response 1102 contains various parameter in- 
formation corresponding to the WRITE command 1101 . 
In the WRITE response 1102, a symbol "«-" indicates 
that there is stored a value same as that of the WRITE 
command 1101. 

[0072] Also in the WRITE response 1 1 02, an operand 
[0] field contains a result code, indicating the result of 
execution for the received WRITE command 1101 . 
[0073] Also in the WRITE response 1102, a current 
media generation count field (operand [9] to operand 
[10] contains the latest media generation count man- 
aged by the media management unit 202 (or 207) of the 
controlled device. I n this current media generation count 
field, there is set the media generation count updated 
according to the result of execution of the WRITE com- 
mand 1101. 

[0074] Also in the WRITE response 1102, a current 
contents generation count field (operand [1 1 ] to operand 
[1 2]) contains the latest contents generation count man- 
aged by the contents management unit 203 (or 208) of 
the controlled device. In this current contents generation 
count field, there is set the contents generation count 
updated according to the result of execution of the 
WRITE command 1101. 

[0075] Also in the WRITE response 1102, a new file 
ID field (operand [15] and thereafter contains a new file 
ID, which is information for specifying a file newly stored 
based on the WRITE command 1101 (more specifically 
the name of the newly stored file and the path for spec- 
ifying the position of the file). The new file ID may be 
different from the file ID of the WRITE command 1101 
as will be explained later. 

[0076] I n the following there will be explained , with ref- 
erence to Fig. 5, the data format of the directory entry 
information of the present embodiment. 
[0077] The directory entry information of the present 
embodiment is composed of a data block of 32 bytes, 
and contains information relating to the file or to the di- 
rectory. The directory entry information is managed by 
a file management unit 204 or 209 of the controlled de- 
vice. 

[0078] Referring to Fig. 5, a file name (base) field 501 
stores information (8 characters) indicating the name of 
a file or a directory. A file name (extension) field 502 
stores information indicating the extender (3 characters) 
of the file. An attribute byte field 503 stores attribute in- 
formation (for example "file" or "directory") of the file or 
the directory. There is also provided a reserved field 
504. A modification time field 505 stores information in- 
dicating the time of preparation of modification of the file 



or the directory. A modification date field 506 stores in- 
formation indicating the date of preparation or modifica- 
tion of the file or the directory. A starting allocation unit 
field 507 stores information indicating where the file or 
5 the directory is stored in the storage medium. A file size 
field 508 stores information indicating the data amount 
of the file. 

[0079] In the following there will be explained, with ref- 
erence to Fig. 6, the content of the attribute information 

10 set in the attribute byte field 503. 

[0080] Referring to Fig. 6, the 0-th bit (Isb), if set, in- 
dicates a "read-only file". The 1st bit in the set state in- 
dicates a "hidden file", and the second bit in the set state 
indicates a "system". Also the third bit in the set state 

15 indicates a "volume", the fourth bit in the set state indi- 
cates a "directory", the fifth bit in the set state indicates 
a "archive", and the sixth and seventh bits are for re- 
serve. 

[0081] Then there will be explained, with reference to 

20 Fig. 7, an example of the directory structure of a storage 
medium A connected to the digital camera 101 and an 
example of the data file stored in the storage medium. 
[0082] In the example shown in Fig. 7, a subdirectory 
DCIM is present in a layer under the root directory 

25 ROOT, and three subdirectories 100ABCDE, 
1 01 ABODE and 1 02ABCDE are further present in a lay- 
er under the subdirectory DCIM. 
[0083] In the subdirectories 100ABCDE and 
102ABCDE, there exist image files based on the JPEG 

30 format (hereinafter called JPEG files). More specifically, 
the subdirectory 100ABCDE contains three JPEG files 
(ABCD0001.JPG, ABC0002.JPG, WXYZ0003.JPG) 
while the subdirectory 1 02ABCDE contains two JPEG 
files (ABCD0004.JPG, ABCD0005.JPG). Also the sub- 

35 directory 101 ABODE contains an image file based on 
the MPEG format (ABCD0005.MPG). 
[0084] In the following there will be explained the pro- 
cedure of acquiring the file list of files of a predetermined 
format, stored in the storage medium A. In the present 

40 embodiment, there will be explained the procedure in 
case the controlling device DTV 1 05 requests the direc- 
tory entry information on all the directories contained in 
the directory DCIM and those 100ABCDE, 101 ABODE 
and 1 02ABCDE present in the immediately lower layer, 

45 and the directory entry information on all the JPEG files. 
[0085] The media management unit 111 of the DTV 
105, functioning as the controlling device, generates a 
QUERY FILE LIST command 401 and sends it to the 
1394 interface 110. The 1394 interface 110 of the DTV 

so l05transfertheQUERYFILELISTcommand401 tothe 
digital camera 101 serving as the controlled device, by 
asynchronous transfer. 

[0086] There will be explained, with reference to Fig. 
8, an example of information set in the QUERY FILE 
55 LIST command 401 . The extension field of the QUERY 
FILE LIST command 401. stores "4A 50 47 16 (JPG)" 801 . 
"4A 50 47 16 " desig nates the extender (J PG) of the JP EG 
file. The depth field stores "01 16 " 802, which designates 
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directories from the one designated by the start path 
field to those in an immediately lower layer. The start 
path fieldstores "SC 44 43 49 4D 16 (¥DCIM)" 803, which 
designates the subdirectory DCIM present in a layer im- 
mediately under the room directory. Also in the QUERY 
FILE LIST command 401 , the physical volume number 
field and the logical volume numberfield store a physical 
volume number and a logical volume number designat- 
ing the storage medium A. 

[0087] After receiving the QUERY FILE LIST com- 
mand 401 , the control unit 21 1 of the digital camera 1 01 
discriminates whether the command 401 can be accept- 
ed. If not acceptable, the control unit 211 returnsaQUE- 
RY FILE LIST response 402 containing a result code 
indicting "not acceptable". 

[0088] On the other hand, if the QUERY FILE LIST 
command 401 can be accepted, the control unit 211 sets 
a result code indicating "acceptance" in the result field, 
also sets the current media generation count value held 
by the media management unit 202 (namely current me- 
dia generation count of the storage medium A, "0" in the 
present case) in the current media generation count 
field, further sets the current contents generation count 
value held by the contents management unit 203 (name- 
ly the current contents generation count of the storage 
medium A, "0" in the present case) in the current con- 
tents generation count field and returns such QUERY 
FILE LIST response 402. Based on such response 402, 
the DTV 1 05 acquires the media management informa- 
tion and the contents management information required 
for remote controlling the storage medium A and holds 
such information in the media management unit 221 and 
in the contents management unit 222. 
[0089] After returning the response 402, the digital 
camera 1 01 reads the file list requested by the QU ERY 
FILE LIST command from the file system management 
unit 204 and executes asynchronous transfer of such 
file list in succession. 

[0090] Now there will be explained, with reference to 
Fig. 9, an example of the file list transferred from the 
digital camera 1 01 to the DTV 1 05. 
[0091 ] At first the digital camera 1 01 executes asyn- 
chronous transfer, to the DTV 1 05, of the directory entry 
information 901 of the directory (subdirectory DCIM 
shown in Fig. 7 in this case) set in the start path field of 
the QUERY FILE LIST command 401 . In the directory 
entry information 901, the file name (base) field 501 
stores information indicating DCIM, and the attribute 
byte field 503 stores information indicating "directory". 
[0092] Then the digital camera 101 executes asyn- 
chronous transfer, to the DTV 1 05, of the directory entry 
information 902 of the subdirectory (subdirectory 
100ABCDE shown in Fig. 7 in this case) in the layer un- 
der the subdirectory DCIM. In the directory entry infor- 
mation 902, the file name (base) field 501 stores infor- 
mation indicating "lOOABCDE", and the attribute byte 
field 503 stores information indicating "directory". 
[0093] Then the digital camera 101 executes asyn- 



chronous transfer, to the DTV 1 05, in succession of the 
directory entry information 903 to 905 of the JPEG files 
(in this case, the JPEG files °ABCD0001 JPG", 
"ABCD0002.JPG" and "WXYZ0003.JPG" shown in Fig. 

5 7) held by the subdirectory "100ABCDE". The file name 
(base) fields 501 of the directory entry information 903 
to 905 store information indicating "ABCDOOOV, 
"ABCD0002" and " WXYZ0003", while the file name (ex- 
tension) field 502 stores information indicating "JPG", 

10 and the attribute byte field 503 stores information indi- 
cating "file". 

[0094] After transferring the directory entry informa- 
tion 903 to 905 of all the JPEG files, the digital camera 
101 executes asynchronous transfer, to the DTV 105, 

is of the directory entry information 906 of an end directory 
".." corresponding to the subdirectory "100ABCDE". In 
the directory entry information 906, the file name (base) 
field 501 stores information indicating "..", and the at- 
tribute byte field 503 stores information indicating "di- 

20 rectory". 

[0095] Then the digital camera 101 executes asyn- 
chronous transfer, to the DTV 1 05 in succession, of the 
directory entry information 907 of the subdirectory 
"1 00ABCDE" and the directory entry information 908 of 
25 the end directory corresponding to the subdirectory 
"100ABCDE". 

[0096] Then the digital camera 101 executes asyn- 
chronous transfer, to the DTV 105 in succession, of the 
directory entry information 907 of the subdirectory 

so "1 02ABCDE", the directory entry information 91 0 of the 
JPEG file "ABCD0004.JPG" held by the subdirectory 
"102ABCDE", the directory entry information 911 of the 
JPEG file "ABCD0005.JPG" held by the subdirectory 
"1 02ABCDE", and the directory entry information 91 2 of 

35 the end directory ".." corresponding to the subdirectory 
"102ABCDE". 

[0097] Finally, the digital camera 1 01 executes asyn- 
chronous transfer, to the DTV 1 05, of the directory entry 
information 913 of the end directory ".." corresponding 
40 to the directory DCIM, thereby completing the transfer 
of the file list. 

[0098] The media management unit 110 of the DTV 
1 05 stores the received file list in a file system manage- 
ment unit 223. A control unit 227 reads the file list from 

45 the file system management unit 223 whenever neces- 
sary, and graphically displays the directory structure of 
the storage medium A and the JPEG files contained in 
each directory utilizing icons or the like on a display unit 
228. The user can made access to each of the JPEG 

so files stored in the storage medium A based on the file 
list displayed on the display unit 228, and can execute 
deletion of an arbitrary file and addition of a file to an 
arbitrary directory. 

[0099] Through the above-described procedure, the 
55 DTV 105 serving as the controlling device is rendered 
capable, by only using a command, not only of recog- 
nizing the directory structure from the directory "DCIM" 
to the subdirectories "100ABCDE", "101ABCDE" and 
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n 102ABCDE" in the storage medium A but also of con- 
firming all the JPEG files held in each directory. 
[0100] In the following there will be explained, by var- 
ious examples, a procedure in which the DTV 105 (con- 
trolling device) deletes the JPEG file "ABCD0002.JPG" 
in the storage medium A connected to the digital camera 
101 (controlled device) by means of the ERASE com- 
mand shown in Fig. 10. 

[01 01 ] At first there will be explained the procedure in 
case there has not been executed the deletion of a file 
from the storage medium A nor the addition of a file 
thereto nor the replacement of the storage medium A by 
another storage medium, in the period from the acqui- 
sition of the file list of the storage medium A to the trans- 
mission of the ERASE command. 
[01 02] The control unit 227 of the DTV 1 05 generates 
an ERASE command 1001. In the ERASE command 
1 001 , the media generation count field sets the media 
generation count ("0" in this case) of the storage medi- 
um A managed by the media management unit 221 . The 
contents generation count field sets the contents gen- 
eration count ("0" in this case) of the storage medium A 
managed by the contents management unit 222. The 
file ID field sets the file ID 

,, VDCIM¥1 OOABCDEVABCD0002.JPG", and the physi- 
cal volume number field and the logical volume number 
field set a physical volume number and a logical volume 
number designating the storage medium A. The 1394 
interface 110 of the DTV 105 executes asynchronous 
transfer of such ERASE command 1001 to the digital 
cameral 1 01 . 

[0103] The control unit 211 of the digital camera 1 01 
detects the media generation count from the ERASE 
command 1 001 , and compares it with the media gener- 
ation count managed by the media management unit 
202. As the media generation count of the DTV 1 05 co- 
incides with that of the digital camera 101 in this case, 
the control unit 211 executes control according to the 
ERASE command 1 001 . 

[0104] Thenthecontrolunit211 ofthe digital camera 101 
detects the file ID ("¥DCIM¥100ABCDE¥ABCD0002.JPG" 
in this case) from the ERASE command 1 001 and deletes 
the file designated by the file ID (the JPEG file 
"ABCD0002.JPG" in the subdirectory "100ABCDE" in this 
case). After the deletion of the file "ABCD0002.JPG", the 
file system management unit 204 updates the file list ofthe 
storage medium A to a new file list. Also the contents man- 
agement unit 203 updates the content of the contents gen- 
eration count corresponding to the storage medium A (up- 
dating from "0" to "1 " in this case). 
[0105] Then the control unit 211 of the digital camera 
101 generates an ERASE response 1002 correspond- 
ing to the ERASE command 1001. In this ERASE re- 
sponse 1 002, the result field sets a result code indicating 
that "deletion of the designated file has been completed 
normally". Also the current media generation count field 
sets the media generation count ("0" in this case) man- 
aged by the media management unit 202, and the cur- 



rent contents generation count field sets the contents 
generation count ("1 " in this case) managed by the con- 
tents management unit 203. The 1394 interface 110 of 
the digital camera 1 01 executes asynchronous transfer 

5 ofthe ERASE response 1002 to the DTV 105. 

[01 06] The control unit 227 of the DTV 1 05 checks the 
result field of the ERASE response 1002, thereby de- 
tecting whether the deletion of the file"ABCD0002. JPG" 
has been successfully completed. As the file 

10 "ABCD0002.JPG" has been normally deleted in this 
case, the display unit 228 visually displays a message 
or an animation indicating that the deletion of the file 
"ABCD0002.JPG" has been normally completed. 
[0107] Also the control unit 227 of the DTV 105 de- 

15 tects the contents generation count from the ERASE re- 
sponse 1002 and compares it with the contents gener- 
ation count managed by the contents management unit 
222. The control unit 227 detects that the contents gen- 
eration count has been increased by one (contents gen- 

20 eration count of the digital camera 1 01 - contents gen- 
eration count of the DTV = 1), thereby recognizing that 
"no access has been made to change the content of the 
storage medium A, except for the deletion of the file 
ABCD0002.JPG". 

25 [0108] The file system management unit 223 of the 
DTV 1 05 updates the file list of the storage medium A. 
Also the contents management unit 222 stores the con- 
tents generation count, detected from the ERASE re- 
sponse 1002, in the contents generation count register, 

30 thereby updating the contents generation count man- 
aged by the DTV 1 05. The updated contents generation 
count is set in a next command for the storage medium 
A. 

[0109] Through the above-described procedure, the 
35 digital camera 101, constituting the controlled device, 
can securely delete, using the ERASE command 1001 
containing the media management information and the 
contents management information, only the file desig- 
nated by the ERASE command 1001 from the storage 
40 medium designated by the ERASE command 1001. Al- 
so the DTV 1 05, constituting the controlling device, can 
easily recognize that only the file designated by the 
ERASE command 1001 has been deleted, utilizing the 
ERASE response 1002 containing the media manage- 
rs ment information and the contents management infor- 
mation. 

[01 10] In the following there will be explained the pro- 
cedure in case a file other than the JPEG file 
"ABCD0002.JPG" is deleted from or added to the stor- 
so age medium A, in the period from the acquisition of the 
file list of the storage medium A to the transmission of 
the ERASE command. 

[0111] In case the content ofthe storage medium A is 
changed by the operation of the digital camera 101 or 
55 another device (in this case, deletion or addition of a file 
otherthan the JPEG file "ABCD0002.JPG"), thefile sys- 
tem management unit 204 updates thefile list of the stor- 
age medium A to a new file list, and the contents man- 
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agement unit 203 updates the content of the contents 
generation count (from "0" to "1" in this case). 
[0112] The media management unit 111 of the DTV 
105 generates the aforementioned ERASE command 
1001, and the 1394 interface 110 executes asynchro- 
nous transfer of this ERASE command 1 001 to the dig- 
ital camera 101. 

[0113] The control unit 211 of the digital camera 101 
detects the media generation count from the ERASE 
command 1 001 and compares it with the media gener- 
ation count managed by the media management unit 
202. Since the media generation count of the DTV 1 05 
coincides with that of the digital camera 101 in this case, 
the control unit 211 executes control according to the 
ERASE command 1001. 

[0114] Then the control unit 211 of the digital camera 
101 detects the file ID from the ERASE command 1 001 
and deletes the file designated by the file ID (in this case, 
the JPEG file "ABCD0002.JPG" in the subdirectory 
"100ABCDE"). After the deletion of the designated file, 
the file system management unit 204 updates the file 
list of the storage medium A to a new file list, and the 
contents management unit 203 updates the content of 
the contents generation count corresponding to the stor- 
age medium A (from "1" to "0" in this case). 
[01 1 5] Then the control unit 21 1 of the digital camera 
101 generates an ERASE response 1002 correspond- 
ing to the ERASE command 1001. In this ERASE re- 
sponse 1002, the result field sets a result code indicating 
that "deletion of the designated file has been completed 
normally". Also the current media generation count field 
sets the media generation count ("0" in this case) man- 
aged by the media management unit 202, and the cur- 
rent contents generation count field sets the contents 
generation count ("2" in this case) managed by the con- 
tents management unit 203. The 1394 interface 110 of 
the digital camera 101 executes asynchronous transfer 
of the ERASE response 1002 to the DTV 105. 
[01 1 6] The control unit 227 of the DTV 1 05 checks the 
result field of the ERASE response 1002, thereby de- 
tecting whether the deletion of the file "ABCD0002.JPG" 
has been successfully completed. As the file 
"ABCD0002JPG n has been normally deleted in this 
case, the display unit 228 visually displays a message 
or an animation indicating that the deletion of the file 
"ABCD0002.JPG" has been normally completed. 
[0117] Also the control unit 227 of the DTV 105 de- 
tects the contents generation count from the ERASE re- 
sponse 1002 and compares it with the contents gener- 
ation count managed by the contents management unit 
222. In this case, the control unit 227 detects that the 
contents generation count has been increased by two 
(contents generation count of the digital camera 101 - 
contents generation count of the DTV = 2), thereby rec- 
ognizing that "one" access has been made to change 
the content of the storage medium A, in addition to the 
deletion of the file ,, ABCD0002JPG M . Thus, It is auto- 
matically recognized that the updating to a new file list 



is necessary. Then the display unit 228 visually displays 
a message or an animation indicating that "Updating of 
the file list of the storage medium A is necessary. Do 
you update now?". 
5 [0118] In case of updating the content of the file list 
according to the instruction of the user, the media man- 
agement unit 111 of the DTV 105 transmits the afore- 
mentioned QUERY FILE LIST command 401 again, 
thereby acquiring the newfile list, new media generation 
io count and new contents generation count of the storage 
medium A. The newly acquired media generation count 
is stored in the media generation count register of the 
media management unit 211, and the newly acquired 
contents generation count is stored in the contents gen- 
's eration count register of the contents management unit 
222. 

[0119] Through the above-described procedure, the 
digital camera 101, constituting the controlled device, 
can securely delete, using the ERASE command 1001 

20 containing the media management information and the 
contents management information, only the file desig- 
nated by the ERASE command 1 001 from the storage 
medium designated by the ERASE command 1001 . Al- 
so the DTV 1 05, constituting the controlling device, can 

25 easily recognize that the content of the storage medium 
A has been changed by another device, utilizing the 
ERASE response 1002 containing the media manage- 
ment information and the contents management infor- 
mation. 

30 [0120] In the following there will be explained the pro- 
cedure in case the JPEG file "ABCD0002.JPG" is delet- 
ed from the storage medium A, in the period from the 
acquisition of the file list of the storage medium A by the 
DTV 105 to the transmission of the ERASE command. 

35 [0121] In case the content of the storage medium A is 
changed by the operation of the digital camera 101 or 
another device (in this case, deletion of the JPEG file 
,, ABCD002.JPG"), the file system management unit 204 
updates the file list of the storage medium A to a new 

40 file list, and the contents management unit 203 updates 
the content of the contents generation count (from "0" 
to "1" in this case). 

[0122] The media management unit 111 of the DTV 
105 generates the aforementioned ERASE command 
« 1001, and the 1394 interface 110 executes asynchro- 
nous transfer of this ERASE command 1 001 to the dig- 
ital camera 101. 

[0123] The control unit 211 of the digital camera 101 
detects the media generation count from the ERASE 

so command 1 001 and compares it with the media gener- 
ation count managed by the media management unit 
202. Since the media generation count of the DTV 105 
coincides with that of the digital camera 1 01 in this case, 
the control unit 211 executes control according to the 

55 ERASE command 1 001 . 

[0124] Then the control unit 21 1 of the digital camera 
1 01 detects the file ID from the ERASE command 1 001 
and deletes the file designated by the file ID (in this case, 
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the JPEG file "ABCD0002.JPG" in the subdirectory 
M 100ABCDE"). However, since the JPEG file 
"ABCD0002.JPG 0 has already been deleted, the con- 
tents management unit 203 does not change the content 
of the contents generation count (which remains as n 1" 
in this case). 

[0125). Then the control unit 211 of the digital camera 
101 generates an ERASE response 1002 correspond- 
ing to the ERASE command 1001. In this ERASE re- 
sponse 1002, the result field sets a result code indicating 
that "the designated file does not exist". Also the current 
media generation count field sets the media generation 
count ("0" in this case) managed by the media manage- 
ment unit 202, and the current contents generation 
count field sets the contents generation cou nt (" 1 " in this 
case) managed by the contents management unit 203. 
The 1394 interface 110 of the digital camera 101 exe- 
cutes asynchronous transfer of the ERASE response 
1002 to the DTV105. 

[01 26] The control unit 227 of the DTV 1 05 checks the 
result field of the ERASE response 1002, thereby de- 
tecting whether the deletion of the file "ABCD0002.JPG" 
has been successfully completed. As the file 
"ABCD0002.JPG" does not exist in this case, the display 
unit 228 visually displays a message or an animation 
indicating that the file "ABCD0002.JPG" does not exist. 
[0127] Also the control unit 227 of the DTV 105 de- 
tects the contents generation count from the ERASE re- 
sponse 1 002 and compares it with the contents gener- 
ation count managed by the contents management unit 
222. In this case, the control unit 227 detects that the 
contents generation count has been increased by one 
(contents generation count of the digital camera 1 01 - 
contents generation count of the DTV = 1), thereby rec- 
ognizing that "one" access has been made to change 
the content of the storage medium A. Thus, it is auto- 
matically recognized that the updating to a new file list 
is necessary. Then the display unit 228 visually displays 
a message or an animation indicating that "Updating of 
the file list of the storage medium A is necessary. Do 
you update now?". 

[0128] In case of updating the content of the file list 
according to the instruction of the user, the media man- 
agement unit 111 of the DTV 105 transmits the afore- 
mentioned QUERY FILE LIST command 401 again, 
thereby acquiring the new file list, new media generation 
count and new contents generation count of the storage 
medium A. The newly acquired media generation count 
is stored in the media generation count register of the 
media management unit 211, and the newly acquired 
contents generation count is stored in the contents gen- 
eration count register of the contents management unit 
222. 

[0129] Through the above-described procedure, the 
digital camera 101, constituting the controlled device, 
can securely delete, using the ERASE command 1001 
containing the media management information and the 
contents management information, only the file desig- 



nated by the ERASE command 1001 from the storage 
medium designated by the ERASE command 1001 . Al- 
so the DTV 1 05, constituting the controlling device, can 
easily recognize that the file designated by the ERASE 
s command 1001 has already been deleted, utilizing the 
ERASE response 1002 containing the media manage- 
ment information and the contents management infor- 
mation. 

[0130] In the following there will be explained the pro- 
10 cedure in case the storage medium A is taken out from 
the main body of the digital camera 101, in the period 
from the acquisition of the file list of the storage medium 
A by the DTV 105 to the transmission of the ERASE 
command. 

15 [0131] In case the storage medium A is taken out from 
the main body of the digital camera 1 01 , the file system 
management unit 204 erases the file list of the storage 
medium A, and the contents management unit 203 up- 
dates the content of the contents generation count (from 

20 "0" to "1" in this case). 

[0132] The media management unit 111 of the DTV 
105 generates the aforementioned ERASE command 
1001, and the 1394 interface 110 executes asynchro- 
nous transfer of this ERASE command 1001 to the dig- 

25 jtal camera 101. 

[01 33) The control unit 21 1 of the digital camera 1 01 
detects the media generation count from the ERASE 
command 1001 and compares it with the media gener- 
ation count managed by the media management unit 

30 202. Since the media generation count of the DTV 1 05 
coincides with that of the digital camera 1 01 in this case, 
the control unit 211 executes control according to the 
ERASE command 1001. 

[0134] Then the control unit 21 1 of the digital camera 

35 101 detects the file ID from the ERASE command 1001 
and deletes the file designated by the file ID (in this case, 
the JPEG file "ABC D0002.JPG" in the subdirectory 
"100ABCDE"). However,- since the storage medium A 
does not exist in this case, the contents management 

40 unit 203 does not change the content of the contents 
generation count (remaining as "1" in this case). 
[0135] Then the control unit 21 1 of the digital camera 
101 generates an ERASE response 1002 correspond- 
ing to the ERASE command 1001. In this ERASE re- 

45 sponse 1002, the result field sets a result code indicating 
that "the storage medium does not exist". Also the cur- 
rent media generation count field sets the media gener- 
ation count ("0" in this case), and the current contents 
generation count field sets the contents generation 

so count ("1" in this case). The 1394 interface 110 of the 
digital camera 101 executes asynchronous transfer of 
the ERASE response 1 002 to the DTV 1 05. 
[0136] The control unit 227 of the DTV 1 05 checks the 
result field of the ERASE response 1002, thereby de- 

55 tecting whether the deletion of the file "ABCD0002.JPG" 
has been successfully completed. As the storage medi- 
um A does not exist in this case, the display unit 228 
visually displays a message or an animation indicating 
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that the storage medium A does not exist. 
[01 37] Also the control unit 227 of the DTV 1 05 clears 
the contents generation count of the storage medium A 
managed by the media management unit 221 and the 
contents generation count of the storage medium A 
managed by the contents management unit 222. It also 
clears the content of the file system management unit 
223 which manages the file list. 
[0138] Through the above-described procedure, the 
digital camera 101, constituting the controlled device, 
can easily recognize, using the ERASE command 1001 
containing the media management information and the 
contents management information, the storage medium 
designated by the ERASE command 1001 is not con- 
nected, thereby preventing an erroneous operation. Al- 
so the DTV 1 05, constituting the controlling device, can 
easily recognize that the storage medium designated by 
the ERASE command 1001 is not connected, utilizing 
the ERASE response 1002 containing the media man- 
agement information and the contents management in- 
formation. 

[01 39] In the following there will be explained the pro- 
cedure in case the storage medium A is replaced by an- 
other storage medium, in the period from the acquisition 
of the file list of the storage medium A by the DTV 1 05 
to the transmission of the ERASE command. 
[0140] In case the storage medium A is taken out from 
the digital camera 1 01 and replaced by another storage 
medium, thefile system management unit 204 holds the 
file list of such another storage medium, and the media 
management unit 202 updates the content of the media 
generation count (from "0" to "1" in this case), and the 
contents management unit 203 updates the content of 
the contents generation count (from "0" to "2" in this 
case). 

[0141] The media management unit 111 of the DTV 
105 generates the aforementioned ERASE command 
1001, and the 1394 interface 110 executes asynchro- 
nous transfer of this ERASE command 1 001 to the dig- 
ital camera 101. 

[0142] The control unit 211 of the digital camera 101 
detects the media generation count from the ERASE 
command 1001 and compares it with the media gener- 
ation count managed by the media management unit 
202. Since the media generation count of the DTV 1 05 
does not coincide with that of the digital camera 101 in 
this case, the control unit 211 rejects the ERASE com- 
mand 1 001 and does not execute the deletion of the file 
designated by the ERASE command 1001 . Such con- 
figuration allows the digital camera 1 01 , constituting the 
controlled device, to inhibit access to the storage medi- 
um other than that designated by the ERASE command 
1001, thereby securely preventing a drawback that a 
same file present in another storage medium is errone- 
ously deleted. 

[0143] Then the control unit 211 of the digital camera 
101 generates an ERASE response 1002 correspond- 
ing to the ERASE command 1001. In this ERASE re- 



sponse 1 002, the result field sets a result code indicating 
that "another storage medium is connected". Also the 
current media generation count field sets the media gen- 
eration count ( n 1 u in this case), and the current contents 

5 generation count field sets the contents generation 
count ("2" in this case). The 1394 interface 110 of the 
digital camera 101 executes asynchronous transfer of 
the ERASE response 1 002 to the DTV 105. 
[0144] Thecontrolunit227oftheDTV 105checksthe 

10 result field of the ERASE response 1002, thereby de- 
tecting whetherthe deletion of the file "ABCD0002 JPG" 
has been successfully completed. As the storage medi- 
um A is replaced by another storage medium in this 
case, the display unit 228 visually displays a message 

15 or an animation indicating that another storage medium 
is connected. 

[0145] Also the control unit 227 of the DTV 1 05 clears 
the contents generation count of the storage medium A 
managed by the media management unit 221 and the 

20 contents generation count of the storage medium A 
managed by the contents management unit 222. It also 
clears the content of the file system management unit 
223 which manages the file list. 
[0146] Through the above-described procedure, the 

25 digital camera 101, constituting the controlled device, 
can easily recognize, using the E RASE command 1 001 
containing the media management information and the 
contents management information, the storage medium 
designated by the ERASE command 1001 is replaced, 

30 thereby preventing an erroneous operation. Also the 
DTV 105, constituting the controlling device, can easily 
recognize that the storage medium designated by the 
ERASE command 1001 is replaced by another storage 
medium, utilizing the ERASE response 1002 containing 

35 the media management information and the contents 
management information. 

[01 47] In the present embodiment, there has been ex- 
plained a configuration in which the DTV 1 05 constitutes 
the controlling device, and the ERASE command 1001 

40 and the ERASE response 1 002 are used for deleting a 
file stored in the storage medium A, but the present in- 
vention is not limited to such configuration. Any of the 
digital camera 1 01 , the DVR 1 02, the camera-integrated 
DVR 103, the printer 104 and the PC 106 can become 

45 the controlling device, like the DTV 1 05 explained in the 
foregoing. 

[0148] Also in the present embodiment, there has 
been explained a configuration in which the digital cam- 
era 101 constitutes the controlled device, and the 

50 ERASE command 1001 and the ERASE response 1002 
are used for deleting a file stored in the storage medium 
A, but the present invention is not limited to such con- 
figuration. Any of the DVR 102, the camera-integrated 
DVR 103, the printer 104, the DTV 105 and the PC 106 

55 can become the controlled device, like the digital cam- 
era 101 explained in the foregoing. 
[0149] Also in the present embodiment, there has 
been explained a configuration in which the ERASE 



12 

05/27/2004,. EAST Version: 1.4.1 



23 



EP 1 107 103 A2 



24 



command 1001 and the ERASE response 1002 are 
used for deleting a file stored in the storage medium A, 
but the present invention is not limited to such configu- 
ration. Any of the files stored in other storage media B 
to J can be deleted, like the case of the storage medium 
A, by means of the ERASE command 1001 and the 
ERASE response 1002. 

[0150] In the following there will be explained a pro- 
cedure in which the DTV 105 (controlling device) adds 
a JPEG file "ABCD0006.JPG" in the directory 
"1 01 ABCDE" of the storage medium A connected to the 
digital camera 101 (controlled device) by means of the 
WRITE command shown in Fig. 11 . 
[0151) In the present embodiment there will be ex- 
plained the procedure in case there has not been exe- 
cuted the deletion of a file from the storage medium A 
nor the addition of a file thereto nor the replacement of 
the storage medium A by another storage medium, in 
the period from the acquisition of the file list of the stor- 
age medium A by the DTV 105 to the transmission of 
the WRITE command. 

[01 52] The control unit 227 of the DTV 1 05 generates a 
WRITE command 1101. In the WRITE command 1101, the 
media generation count field sets the media generation 
count ("0" in this case) of the storage medium A read from 
the media management unit 221 . The contents generation 
count field sets the contents generation count ("0" in this 
case) of the storage medium A read from the contents 
management unit 222. The file ID field sets the file ID 
"¥DCIM¥101ABCDE¥ABCD0006.JPG" designated by 
the control unit 21 1 , the file size field sets the data size of 
the file "ABCD0006.JPG", the designation plug field sets 
the designation plug, and the physical volume number field 
and the logical volume number field set a physical volume 
number and a logical volume number designating the stor- 
age medium A. the 1 394 interface 1 1 0 of the DTV 1 05 ex- 
ecutes asynchronous transfer of such WRITE command 
1101 to the digital camera 101 . 
[0153] The control unit 211 of the digital camera 1 01 
detects the media generation count from the WRITE 
command 11 01 , and compares it with the media gener- 
ation count managed by the' media management unit 
202. If the media generation count of the DTV 1 05 does 
not coincide with that of the digital camera 1 01 , the con- 
trol unit 21 1 judges that the storage medium constituting 
the object of the WRITE command 1101 does not exist 
and rejects the command 11 01 . However, in this case, 
as the media generation count of the DTV 1 05 coincides 
with that of the digital camera 101 , the control unit 211 
executes control according to the command 1001 . 
[0154] Then the control unit 211 of the digital camera 101 
detects the file ID ("¥DCIM¥1 01 ABCDE¥ABC D0006.JPG" 
in this case) from the WRITE command 1 1 01 and addition- 
ally stores the file ,, ABCD0006.JPG ,, in the directory 
"1 00ABCDE" designated by the file ID. After the additional 
storage of the file M ABCD0006.JPG", the file system man- 
agement unit 204 updates the file list of the storage medium 
A to a new file list. Also the contents management unit 203 



updates the content of the contents generation count cor- 
responding to the storage medium A (updating from "0" to 
'T in this case). The media control unit 111 of the digital 
camera 101 manages, by such updating of the content of 
5 the contents generation count, that there has been an ac- 
cess for changing the content of the storage medium A. 
[0155] After the addition of the file "ABCD0006JPG" 
to the storage medium A, the control unit 21 1 of the dig- 
ital camera 1 01 generates a WRITE response 1 1 02 cor- 
10 responding to the WRITE command 1101. In this case, 
in the WRITE response 1 1 02, the result field sets a result 
code indicating that "addition of the designated file has 
been completed normally". Also the current media gen- 
eration count field sets the media generation count ("0" 
15 in this case) managed by the media management unit 
202, and the current contents generation count f ield sets 
the contents generation count ("1" in this case) man- 
aged by the contents management unit 203. 
[0156] Also the new file ID field of the WRITE re- 
20 sponse 1102 sets a file ID. Such file ID is usually same 
as the file ID detected from the WRITE command 1101 
but may be different in certain cases. For example in 
case the file ID detected from the WRITE command 
1101 does not designate a directory, the additional file 
25 is stored in a directory prepared in advance by the digital 
camera 101, and the file ID including such directory is 
set in the new file ID field. The 1394 interface 110 of the 
digital camera 101 executes asynchronous transfer of 
the WRITE response 1102 to the DTV 105. 
30 [0157] The control unit 227 of the DTV 1 05 checks the 
result field of the WRITE response 1 1 02, thereby detect- 
ing whether the addition of the file "ABCD0006.JPG" 
has been normally completed. As the file 
"ABCD0006.JPG" has been normally added in this 
35 case, the display unit 228 visually displays a message 
or an animation indicating that the deletion of the file 
"ABCD0006.JPG" has been normally completed. 
[0158] The control unit 227 of the DTV 105 also de- 
tects the contents generation count from the WRITE re- 
40 sponse 11 02 and compares it with the contents gener- 
ation count managed by the contents management unit 
222. The control unit 227 detects that the contents gen- 
eration count has been increased by one (contents gen- 
eration count of the digital camera 101 - contents gen- 
45 eration count of the DTV = 1), thereby recognizing that 
"no access has been made to change the content of the 
storage medium A, except for the addition of the file 
ABCD0006.JPG". 

[0159] The file system management unit 223 of the 
so DTV 1 05 updates the file list of the storage medium A. 
Also the contents management unit 222 stores the con- 
tents generation count, detected from the WRITE re- 
sponse 1102, in the contents generation count register, 
thereby updating the contents generation count man- 
55 aged by the DTV 1 05. The updated contents generation 
count is set in a next command for the storage medium 
A. 

[0160] Through the above-described procedure, the 
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digital camera 101, constituting the controlled device, 
can securely add, using the WR ITE command 1 1 01 con- 
taining the media management information and the con- 
tents management information, the file designated by 
the WRITE command 1101 in the storage medium des- 
ignated by the WRITE command 1101. Also the DTV 
105, constituting the controlling device, can easily rec- 
ognize that the file designated by the WRITE command 

1101 has been added, utilizing the WRITE response 

1102 containing the media management information 
and the contents management information. 

[0161] In the present embodiment, there has been ex- 
plained a configuration in which the digital camera 1 01 
constitutes the controlled device, and the WRITE com- 
mand 11 01 and the WRITE response 11 02 are used for 
adding a file stored to the storage medium A, but the 
present invention is not limited to such configuration. 
Any of the DVR 102, the camera- integrated DVR 103, 
the printer 104, the DTV 105 and the PC 106 can be- 
come the controlled device, like the digital camera 1 01 
explained in the foregoing. 

[0162] Also in the present embodiment, there has 
been explained a configuration in which the WRITE 
command 1 1 01 and the WRITE response 1 1 02 are used 
for adding a file in the storage medium A, but the present 
invention is not limited to such configuration. A file ad- 
dition may be made to any of other storage media B to 
J, like the case of the storage medium A, by means of 
the WRITE command 1101 and the WRITE response 
1102. 

[01 63] I n the following there will be explained , with ref- 
erence to a flow chart shown in Fig. 1 2, the process se- 
quence of the file management unit 111 provided in the 
controlled device of the present embodiment. 
[0164] In a step S1 201 , the controlled device (any of 
the electronic devices 101 to 106 shown in Fig. 1) re- 
ceives a command (QUERY FILE LIST command, 
ERASE command or WRITE command described in the 
foregoing) transmitted from the controlling device (any 
of the electronic devices 101 to 106). 
[0165] In a step S1 202, the controlled device discrim- 
inates whetherthe received command is a QUERY FILE 
LIST command, and, if so, the sequence proceeds to a 
step S1 203, but, if otherwise, the sequence proceeds to 
a stepS 1204. 

[0166] In a step S1203, the controlled device trans- 
mits, to the controlling device, a QUERY FILE LIST re- 
sponse containing the media generation count, contents 
generation count etc. corresponding to the storage me- 
dium (any of the storage media A to J shown in Fig. 1) 
designated by the QUERY FILE LIST command, and 
transmits, to the controlling device, a file list of the di- 
rectory designated by the QUERY FILE LIST command 
and the directories thereunder. By receiving such QUE- 
RY FILE LIST response, the controlling device acquires 
the file list of the storage medium designated by the 
QUERY FILE LIST command. There are also acquired 
the new media generation count and the new contents 



generation count of the storage medium designated by 

the QUERY FILE LIST command. 

[0167] On the other hand, in a step S1204, the con- 
trolled device compares the media generation count 
5 contained in the received command (namely media 

management information managed by the controlling 

device) with the media generation count (namely media 

management information managed by the controlled 

device) corresponding to the storage medium (any of 
io the storage media A to J shown in Fig. 11) designated 

by the received command. 

[0168] In a step S1205, the controlled device discrim- 
inates whether the two media generation counts com- 
pared in the step S1204 mutually coincide. In case of 
15 coincidence, the sequence proceeds to a step S1206, 
but, in case of non-coincidence, the sequence proceeds 
to a step S1209. 

[0169] In a step S1 206, the controlled device recog- 
nized that the storage medium designated by the re- 

20 ceived command is still connected, and executes the 
process designated by the received command. In case 
the received command is an ERASE command ex- 
plained in the foregoing, there is deleted a file designat- 
ed by the ERASE command, and, in case the received 

25 command is a WRITE command explained in the fore- 
going, there is added a file designated by the WRITE 
command. 

[0170] In a step S1207, the controlled device updates 
the contents generation count corresponding to the stor- 

30 age medium designated by the received command. 
[0171] In a step S1208, the controlled device trans- 
mits, to the controlling device, a response containing a 
result code indicating that the process designated by the 
received command has been executed and also con- 

35 taining a media generation count and a contents gener- 
ation count corresponding to the storage medium des- 
ignated by the received command. By receiving such 
response, the controlling device recognizes that the 
process designated by the command has been execut- 

40 ed. Also the controlling device can automatically recog- 
nize, based on the contents generation count contained 
in the response, whether the updating of the file list is 
necessary or not. 

[0172] In a step S1209, the controlled device recog- 

45 nizes that the storage medium designated by the re- 
ceived command has been replaced, and rejects the 
process designated by the received command. j 
[0173] In a step S1210, the controlled device trans- i 
mits, to the controlling device, a response containing a 

so result code indicating that the process designated by the 
received command has been rejected and also contain- 
ing a media generation count and a contents generation 
count corresponding to the storage medium designated 
by the received command. By receiving such response, 

55 the controlling device recognizes that the process des- 
ignated by the command has been rejected. 
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[Other embodiments of the present invention] 

[01 741 Tne present invention may be applied to a sys- 
tem consisting of plural equipment (for example host 
computer, interface devices, reader, printer etc.) or an 
apparatus consisting of a single equipment. 
[0175] Also the present invention includes a case 
where the program codes of a software realizing the 
functions of the aforementioned embodiments are sup- 
plied to a computer of a system or an apparatus con- 
nected to various devices in orderto operate the devices 
so as to realize the functions of the aforementioned em- 
bodiments and the functions of the aforementioned em- 
bodiments are realized by operating the devices.by the 
computer (CPU or MPU) of the above-mentioned sys- 
tem or apparatus according to the program codes. 
[01 76] In such case the program codes themselves of 
the software realize the functions of the aforementioned 
embodiments, and the program codes themselves and 
the means for supplying the computer with such pro- 
gram codes, for example a memory medium storing the 
program codes, constitutes the present invention. The 
memory medium storing such program codes can be, 
for example, a floppy disk, a hard disk, an optical disk, 
a magnetooptical disk, a CD-ROM, a magnetic tape, a 
nonvolatile memory card or a ROM. 
[0177] The present invention also includes such pro- 
gram codes not only in a case where the functions of 
the aforementioned embodiments are realized by the 
execution of the read program codes by the computer 
but also a case where an operating system or the like 
functioning on the computer executes all or a part of the 
actual processes under the control of such program 
codes thereby realizing the functions of the aforemen- 
tioned embodiments. 

[0178] The present invention further includes a case 
wherein the program codes read from the memory me- 
dium are once stored in a memory provided in a function 
expansion board inserted into the computer or a function 
expansion unit connected to the computer, and a CPU 
provided in the function expansion board or the function 
expansion unit executes all the process or a part thereof 
according to the instructions of such program codes, 
thereby realizing the functions of the aforementioned 
embodiments. 

[0179] According to the foregoing embodiments ex- 
plained in the foregoing, the media management infor- 
mation of the predetermined removable storage medi- 
um is managed by both the controlling device and the 
controlled device, whereby the controlling device can 
easily recognize the change in the connection of the 
storage medium and the controlled device can securely 
prevent the erroneous operations on other storage me- 
dia than the above-mentioned storage medium. 
[01 80] Also according to the foregoing embodiments 
explained in the foregoing, the contents management 
information of the predetermined removable storage 
medium is managed by both the controlling device and 



the controlled device, whereby the controlling device 
can easily recognize the change in the stored content 
■ of the storage medium and the controlled device can se- 
curely prevent the erroneous operations on other stor- 
5 age media than the above-mentioned storage medium. 
[0181] The invention may be embodied in other spe- 
cific forms without departing from essential characteris- 
tics thereof. 

[0182] Therefore, the above-mentioned embodi- 
10 ments are merely examples in all respects, and must 

not be construed to limit the invention. 

[0183] The scope of the present invention is defined 

by the scope of the appended claims, and is not limited 

at all by the specific description of this specification. Fur- 
15 thermore, all the modifications and changes belonging 

to equivalents of the claims are considered to fall within 

the scope of the present invention. 



20 claims 

1. An electronic device for managing a removable 
storage medium, comprising: 

25 a) media management means for managing 

media management information to be updated, 
based on a connection of the removable stor- 
age medium; and 

b) control means for executing control informa- 
30 tion, based on the media management informa- 

tion, and media management information con- 
tained in the control information from an exter- 
nal device. 

35 2. An electronic device according to claim 1 , wherein 
said media management means changes a content 
of the media management information when the re- 
movable storage medium is connected. 

40 3. An electronic device according to claim 1 , wherein 
said electronic device transmits, based on the con- 
trol information, the file information of a file stored 
in the removable storage medium. 

45 4. An electronic device according to claim 1 , wherein 
said electronic device deletes, based on the control 
information, a file stored in said removable storage 
medium. 

so 5. An electronic device according to claim 1 , wherein 
said electronic device adds, based on the control 
information, a new file to the removable storage me- 
dium. 

55 6. An electronic device according to claim 1, further 
comprising contents management means for man- 
aging contents management information to be up- 
dated, based on a change in the content of the re- 
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movable storage medium. 

7. An electronic device according to claim 1 , compris- 
ing at least one unit of said media management 
means. 

8. An electronic device according to claim 1 , wherein 
said removable storage medium is composed of a 
semiconductor memory or a disk medium. 

9. An electronic device according to claim 1 , wherein 
said electronic device is one of a digital camera, a 
camera-integrated digital video recorder, a digital 
video recorder, a digital television receiver or a 
printer. 

10. A method for managing a removable storage medi- 
um, the method comprising: 



18. A method according to claim 10, wherein said elec- 
tronic device is one of a digital camera, a camera- 
integrated digital video recorder, a digital video re- 
corder, a digital television receiver or a printer 

5 

19. A computer readable memory medium storing a 
program for executing a method of managing a re- 
movable storage medium, the method comprising: 

w a) a media management step of managing me- 

dia management information to be updated, 
based on a connection of the removable stor- 
age medium; and 

b) a control step of executing control infonma- 
15 tion, based on the media management informa- 

tion, and media management information con- 
tained in the control information from an exter- 
nal device. 



a) a media management step of managing me- 20 
dia management information to be updated, 
based on a connection of the removable stor- 
age medium; and 

b) a control step of executing control informa- 
tion , based on the media'management informa- 25 
tion, and media management information con- 
tained in the control information from an exter- 
nal device. 

1 1 . A method according to claim 1 0, wherein said me- 30 
dia management step changes a content of the me- 
dia management information when the removable 
storage medium is connected. 

12. A method according to claim 10, further comprising 35 
a step of transmitting, based on the control informa- 
tion, file information of a file stored in the removable 
storage medium. 

13. A method according to claim 1 0, further comprising *o 
a step of deleting, based on the control information, 

a file stored in the removable storage medium. 

14. A method according to claim 10, further comprising 

a step of adding, based on hte control information, 45 
a new file to the removable storage medium. 

15. A method according to claim 1 0, further comprising 
a step of managing contents management informa- 
tion to be updated, based on a change in a content 
of the removable storage medium. 

16. A method according to claim 1 0, comprising at least 
one media management step. 

51 

17. A method according to claim 10, wherein said re- 
movable storage medium is composed of a semi- 
conductor memory or a disk medium. 
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FIG. 3 
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